Older adults often remember less negative information than young adults, constituting a positivity effect. In the present study, we examined the effect of culture on this age-related positivity effect and the influence of view of aging on emotional memory by examining culture in two different ways: 1) geographical location and 2) ethnic grouping. We assessed emotional memory recall using an emotional memory picture task (Chung, 2010) and view of aging using a View of Aging Task (Levy & Langer, 1994) . Our results showed that Chinese older adults in China held the most positive view of aging, followed by older adults in Hong Kong, and then Chinese immigrants and Caucasian older adults in the US. Emotional memory performance, however, did not follow the same cultural trajectory. Caucasian US older adults were the only group that recalled more positive pictures than their younger counterparts. All other older groups of East Asian origin showed a more balanced emotional recall rate of positive and negative pictures. These findings not only demonstrate the decoupling of view of aging and emotional memory, but more importantly, suggest that culture as defined by geographical location and ethnic grouping indeed yield different findings in attitudes and cognition -immigrants in the US held similar views of aging to Caucasian US participants (same location), but was in fact more similar in performance to the other two Asian groups in emotional memory recall (same ethnic grouping).
Introduction
In recent years, many studies have compared age-related emotional and cognitive changes cross-culturally, especially between Western, independent cultures such as the US, and Eastern, interdependent cultures such as China (e.g., Chung & Lin, 2012; Fung, 2013; Kwon, Schiebe, Samanez-Larkin, Tsai, & Carstensen, 2009 ). This West vs. East contrast is especially interesting given the relatively negative view on aging in the West based on individualistic and youth-oriented values (e.g., Crockett & Hummert, 1987; Kite & Johnson, 1988) , and the more positive views of old age in the East due to Confucian and filial piety traditions (Giles, McCann, Ota, & Noels 2002; Levy & Langer, 1994; Valdez, Angeles, Pareja-Corpuz, & Hernandez, 2013 ). Yet, one important question that has not been systematically addressed in the emotional memory literature is how culture should be defined. Shall we examine people who live in different geographical locations, or shall we examine culture based on ethnic grouping within the same geographical location? Although both approaches have been utilized in past studies, not one study to date has compared these two methods. In the present study, we tested young and older adults' emotional memory patterns in three different geographical locations worldwide and also tested two different ethnic groups within the US. We collected data from: 1) young and older Caucasian and Chinese adults in the US (West); 2) young and older adults in Canton, China (East); and 3) Hong Kong, an international entre port, that has been under British rule from 1897 to 1997 (East and West).
Literature Review

The age-related positivity effect: Socioemotional Selectivity Theory
A growing literature suggests that older adults place greater emphasis on processing and remembering positive information than young adults (Mather & Carstensen, 2005; Carstensen, Turan, Scheibe, Ram, Ersner-Hershfield, Samanez-Larkin, Brooks, & Nesselroade., 2011) . For example, Charles, Mather, and Carstensen (2003) found that older adults remembered significantly fewer negative pictures than young adults on a picture memory task. Mather and Carstensen (2003) found that older adults not only attend less to negative faces during encoding, but also subsequently recall fewer of the negative stimuli compared to positive faces. Although most of the original positivity effect results were found in Western countries, recent studies have extended this effect to Eastern countries such as Korea (Kwon et al., 2009 ) and China (Chung & Lin, 2012) . Conversely, Fung, Lu, Goren, Isaacowitz, Wadlinger, and Wilson (2008) did not reveal an age-related positivity effect in HK. In the present study, we extended this cross-cultural positivity effect investigation by comparing emotional memory patterns in three regions of the worlds (US, China, and HK), as well as more than one ethnic group within the US (Caucasian and Chinese).
reduced negativity effect, in other paradigms, such as first impression of materials (Zebrowitz, Franklin, Hillman, & Boc, 2012) , reviewing past choices (Mather & Johnson, 2000) , autobiographical information (Field, 1981; Kennedy, Mather, & Carstensen, 2004; Schlagman, Schulz, & Kvavilashvili, 2006; Wagenaar & Groeneweg, 1990; Tomaszczy & Fernandes, 2012) and perspective taking (Sullivan, Mikels, & Carstensen, 2010; Lynchard & Radvansky, 2012) . Older adults who had higher cognitive functioning ability were more likely to show a positivity effect, pointing to the importance of cognitive control in the process of inhibiting negative thought processes (Mather & Knight, 2005) . Although several other studies have documented a lack of such a positive effect in aging (e.g. Comblain, D'Argembeau, Van der Linden, & Aldenhoff, 2004; Kensinger, Brierly, Medford, Growdon, & Corkin, 2002) , abundant evidence suggests that older adults process emotional information differently from young adults. Yet, most of these studies have focused on the influence of neurological and cognitive age-related changes on emotional memory. The present study takes a unique cross-cultural perspective to expand our current understanding of age-related emotional memory and the applicability of the widely cited theories throughout the Western world.
Cross-cultural examination of the positivity effect
As mentioned in previous studies (Chung & Lin, 2012) , Western and Eastern views of aging could be rather different. In general, older adults in the East have been found to hold a much more positive outlook on aging compared to their Western counterparts. In the present study, we examined participants' view of aging and emotional memory patterns in Canton, China -a part of the Eastern world that is still rather traditional and heavily influenced by Confucian thoughts; in California and Massachusetts, US -a place represented by strong Western values, and in HK -a special administrative area in China that was under British rule for 100 years, and therefore, represents a medium between the East and the West. We also tested both Caucasian and Chinese older adults in the US to examine whether ethnic grouping in the same geographical location may contribute to different emotional memory effects.
Recent development in the area of cross-cultural brain research suggests that culture shapes the way we process and remember information (Fung, 2013; Tohidian & Tabatabaie, 2010) . Thus, cross-cultural examination of emotional memory is not only interesting but essential in our understanding of the fast growing aging population in the world. Kwon et al. (2009) extended the positivity effect to Korean participants (tested in Korea) using an emotional picture memory task. Although cultural differences did emerge in the valence ratings of the pictures, the positivity bias remained once this difference was controlled. Chung and Lin (2012) also found a positivity effect in Chinese participants (tested in Canton, China), although the patterns of memory were different between the two countries. US older adults remembered more positive pictures than US young adults; but China older adults remembered fewer negative pictures than their younger counterparts. Ratings of the pictures were similar between participants from the two countries. Thus, although a positivity effect was found in both Korea and China, cultural differences in processing or remembering of the emotional stimuli remained.
Other studies revealed mixed findings. For example, Fung et al. (2008) found that older adults from HK did not show a positivity bias in an attentional, eye-tracking experiment utilizing faces as stimuli. Fung et al. (2008) explained that although a "positivity effect" was not found, their findings were consistent with SST. Emotional meaningfulness vary widely across cultures, especially between independent (e.g., Western cultures that value independence, autonomy, and uniqueness) and interdependent (e.g., East Asian cultures that emphasize the self as part of a whole community) cultures. Westerners tend to put much more emphasis into processing positive emotions, while East Asian cultures consider ideal feelings to include both negative and positive emotions (Fung, 2013) . For example, Uchida and Kitayama (2009) found that Americans only described positive features when asked to explain the construct "happiness". Japanese participants, on the other hand, described both positive and negative features. Reed and Carstensen (2012) and Fung (2013) further addressed the lack of a positivity effect in Fung et al.'s (2008) study. Both articles documented that the exhibition of the age-related positivity effect does not merely depend on the valence of positive material, but rather the meaning attached to positive information. If cultures value positive and negative materials differently, the subsequent emotional memory pattern of people from these cultures will also differ, despite a similar underlying neurological/cognitive mechanism.
The present study
Although the examination of cross-cultural generalizability of the age-related positivity effect has begun (e.g., Chung & Lin, 2012; Kwon et al., 2009) , the relation between culturally-based views of aging and emotional memory have not yet been explored systematically. As previous studies on culture and cognition suggests, view of aging may shape the way memory is processed. In the present study, we utilized an emotional memory task (Chung, 2010 ) and a view of aging task (Levy & Langer, 1994) to further examine the relation between these two factors. In Chung and Lin (2012) , it was found that Chinese older adults held significantly more positive views of aging than their young counterparts, and US young and older participants. In order to further understand how culture affects cognition, we added Hong Kong (HK) as a testing location due to its Westernized culture, but Eastern location; as well as added a Chinese group in the US due to the participants' East Asian roots but Westernized geographical living location. We predicted that Chinese older adults, regardless of geographical location, would hold a more positive view of aging compared to HK and US Caucasian participants. As for emotional memory performance, the literature points to the finding of a more balanced emotional profile, i.e., similar recall rates for positive, neutral, and negative information, in interdependent cultures (Fung, 2013) . Thus, we predicted the strongest age-related positivity effect in our US Caucasian participants compared to all other groups.
Methods
Participants
Forty-six Caucasian young adults (27 women, 19 men; mean age = 21.41, range = 18 to 31) and 49 Caucasian older adults (40 women, 9 men; mean age = 72.51, range = 55 to 87) participated in our study in the US. Twenty Chinese immigrant young adults (8 women, 12 men, mean age = 22, range =18 to 34) and 28 Chinese immigrant older adults (14 women, 14 men; mean age = 75.57, range = 56 to 87) also participated in the US. Forty Chinese young adults (18 women, 22 men; mean age = 20.70, range = 19 to 22) and 40 Chinese older adults (29 women, 11 men; mean age = 69.53, range = 55 to 83) participated in Canton, China. Thirty-one Chinese young adults (16 women, 15 men; mean age = 20.56, range = 18 to 29) and 22 Chinese older adults (13 women, 9 men; mean age = 66.72, range = 55 to 71) participated in Hong Kong (HK). Participants were reimbursed $10/hour for participation and the experimental session lasted about an hour. All participants were tested individually in their native languages: English for the US participants, Mandarin or Cantonese for the immigrant and Chinese participants, and Cantonese for the HK participants.
Testing sessions took place in a quiet room with a 15-inch PC laptop computer. Young US participants were tested at Massachusetts Institute of Technology (M.I.T.), and the older US participants were tested at Mills College and aging communities in the San Francisco Bay Area. Immigrant adults were tested in aging communities in Berkeley and Oakland, California. Young and older Chinese participants were all tested in Canton, China either at the Guangzhou higher Education Mega Center, or in a quiet room at the participants' home. Young and older HK adults were tested in an isolated environment at the participants' home. All participants were equated on health condition (demographics and self-report health questionnaire), education level (≥ 12 years), dementia status: Mini Mental State Examination for older adults (MMSE; Cockrell & Folstein, 1988) , and depression status: Beck Depression Inventory (BDI; Beck, Ward, Mendolson, Mock, & Erbaugh, 1961) . MMSE score of less than 27 indicates possibility of mild cognitive impairment, and BDI score of more than 10 indicates the possibility of mild depression. We, therefore, screened out participants who scored over 10 on BDI and less than 27 on MMSE.
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Our final analysis included 43 Caucasian young adults (25 women, 18 men) and 36 Caucasian older adults (29 women, 7 men) from the US; 15 immigrant young adults (6 women, 9 men) and 26 immigrant older adults (13 women, 13 men) in the US; 16 young adults (8 women, 8 men) and 39 older adults (28 women, 11 men) from China; as well as 25 young adults (12 women, 13 men) and 22 older adults (13 women, 9 men) from HK. Many young Chinese participants were excluded because their BDI scores were not collected when we first started conducting testing in China. As seen from Table 1 ,US Caucasian young adults had significantly fewer years of education than Caucasian older adults, t(75) = 4.30, p < .01. However, the reverse pattern was found in the Chinese and the immigrants groups: Although the differences were not statistically significant, Chinese older adults had fewer years of education than Chinese young adults, t(53) = 1.49, p =.14, and older Chinese immigrants in the US also received less education than younger immigrants, t(39) = 1.86, p = .07. This is probably a result of the Cultural Revolution in China (1966 China ( -1976 ) that banned intellectual pursuits. On the other hand, HK was a British colony for 100 years, and therefore, HK older adults were not affected by the Communist regime in China. This explains why most HK older adults received significantly more years of education than their Chinese counterparts, t(58) = 2.56, p < .05. See Table 1 for other significant differences. Overall, young adults performed significantly better than older adults on the digit span backward task, and Chinese speaking adults had higher performance on digit span task than English speaking participant as documented in the psychological literature (Hoosain & Salili, 1988 ; see Table 1 ). 
Materials
Participants first completed a demographics and health questionnaire, before the administration of the MMSE, a 30-item questionnaire to assess their cognitive functioning. We then asked participants to look at 30 pictures (10 positive, 10 neutral, and 10 negative) one at a time on a computer screen as if they were watching television. These pictures were presented at a rate of 4 sec/picture, with 2 fillers in the beginning and at the end of each encoding list, i.e., an incidental memory test. This picture memory task consisted of photos of objects and scenes and was standardized in several previous experiments on emotional memory (Chung, 2010 (Chung, , 2012 . After the encoding phase, participants were given the digit span forward and backward tasks (Wechsler Adult Intelligent Scale; Wechsler, 1997) , where participants were told to repeat a string of digits either in the same or reverse order as presented by the experimenter. This task was used to create a delay of about 5 minutes between encoding and recall. Then, they were asked to recall as many of the pictures as they could remember using verbal labels, e.g., a waterfall. The experimenter recorded all responses in writing. The View of Aging task (Yoon, Hasher, Feinberg, Rahhal, & Winnocur, 2000) was then administered, in which participants wrote down 5 words or phrases that came to mind when they thought of old age on a blank piece of paper. Participants were then given the BDI (Beck et al., 1961 ) and the Rasch modeled memory self-efficacy scale (Zelinski & Gilewski, 2004) , a meta-memory questionnaire where they had to rate their general frequency of forgetting. The WAIS vocabulary test (Wechsler, 1997) was completed at the end of the session, in which young adults gave verbal synonyms or definitions to various English words.
Results
View of Aging
Eight independent raters, two for each cultural group, assessed the View of Aging data from the US, Chinese immigrants, China, and HK participants using the following valance scale: 0 = negative, 0.5 = neutral, 1 = positive. Their results had high reliability (r's > .90, p's < .01). See Table 2 Note: Rating scale: 1 = positive, 0.5 = neutral, 0 = negative, i.e., greater numbers represent more positive views. Difference between US, China, and Hong Kong age counterparts: *p < .05, **p < .01; difference between young and old within each location: †p < .05, † †p < .01 Figure 1 shows the emotional memory results displayed by young and older adults in the US, Chinese immigrants, China, and HK groups. The data was analyzed in a 2 (Age: young, old) X 3(Valence: positive, Culture, attitudes, and emotional memory: A complicated relationship
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neutral, negative) X 3 (Location: US, China, HK) X 2 (ethnicity) mixed factor ANOVA. Although the four-way interaction was non-significant, the three-way interaction among age, valence, and location achieved statistical significance, F(2, 169) = 3.24, p < .05, ῃ² = .037. The two-way interaction between valence and age was also significant, F(2, 169) = 13.05, p < .01, ῃ² = .13. We also found a significant main effect of valence, F(2, 169) = 64.08, p < .01, ῃ² = .43, and a marginally significant main effect of location, F(1, 170) = 3.65, p = .06, ῃ² = .21. Participants remembered significantly more positive pictures than neutral pictures, Ms = 3.08 vs. 2.41, t(222) = 4.84, p < .01, and also more negative pictures than positive and neutral pictures, Ms = 4.00 vs. 3.08, t(222) = 10.83, p < .01 and Ms = 4.00 vs. 2.41, t(222) = 6.18, p < .01. Participants in China remembered more pictures in total than those in the US, Ms = 10.62 vs. 9.35.
Figure 1. Mean number of positive, neutral, and negative pictures recalled for US and Chinese young and older adults
We conducted further analyses to examine the significant age x valence x location three-way interaction. In the US, the interaction between valence and age group was significant, F(2, 118) = 3.96, p < .05, ῃ² = .06. Young adults remembered significantly more negative pictures than older adults, Ms = 4.24 vs. 3.76, t(119) = 2.07, p < .05. After breaking the data down by age group, results revealed that young participants remembered significant more negative than positive and neutral pictures, Ms = 4.24 vs. 2.59, t(57) = 6.26, p <.01 and Ms = 4.24. vs. 2.10, t(57) = 8.27, p < .001, respectively. Young participants also recalled significantly more positive than neutral pictures, Ms = 2.59 vs. 2.10, t(57) = 2.21, p < .05. Older participants remembered significantly more positive and negative pictures than neutral pictures, Ms = 3.16 vs. 2.24, t(62) = 3.77, p < .01 and Ms = 3.76 vs. 2.24, t(62) = 5.69, p < .001, respectively. Older participants also recalled significantly more negative than positive pictures, Ms = 3.76 vs. 3.16, t(62) = 2.31, p < .05. Although the four-way interaction of ethnicity, age, valence, and location was not significant, we would like to point out that US Caucasian and US immigrant adults did show a slight difference in their cognitive performance based on a priori interests. US Caucasian participants displayed the well-documented positivity effect as older participants recalled significantly more positive pictures than their young counterparts, Ms = 3.24 vs. 2.59, t(147) = 2.56, p < .02. Chinese immigrants, however, did not show a difference in recall pattern between the two age groups, thus, no positivity effect was observed.
In China, the two-way interaction between valence and age group was significant, F(2, 52) = 10.84, p < .001, ῃ² = .294. Young adults remembered significantly more negative pictures than older adults, Ms = 5.56 vs. 3.21, t(53) = 4.72, p < .01. Young participants remembered significantly more negative than positive pictures, Ms = 5.56 vs. 2.69, t(15) = 7.06, p < .01, and more negative than neutral pictures, Ms = 5.56 vs. 2.63, t(15) = 6.79, p < .01. Older participants recalled significantly more positive than neutral pictures, Ms = 3.08 vs. 2.31, t(38) = 2.63, p = .01; as well as more negative than neutral pictures, Ms = 3.21 vs. 2.31, t(38) = 2.78, p < .01.
In HK, the significant two-way interaction between valence and age group was also significant, F(2, 44) = 3.41, p < .05, ῃ² = .14. Young adults remembered significantly more positive and negative pictures than older adults, Ms = 4.56 vs. 2.73, t(45) = 3.74, p = .01 and Ms = 4.84 vs. 3.32, t(45) = 3.30, p < .01, respectively. Young adults remembered significantly more positive and negative pictures than neutral pictures, Ms = 4.56 vs. 3.04, t(24) = 2.52, p < .05 and Ms = 4.84 vs. 3.04, t(45) = 3.03, p < .01, respectively. On the contrary, HK older adults' memory performance did not significantly differ among the three categories. Therefore, although HK young adults showed an emotional enhancement effect, an age-related positivity effect was not found. See Table 3 for details on individual contrasts. Correlation and regression analyses between view of aging and emotional memory data revealed non-significant relationships between the two variables. These results suggest that culture has differential effects on views of aging and cognition, but the two domains may not interact as much as we predicted.
Discussion
Our findings extended the examination of the effect of culture on age-related memory that began in Chung & Lin (2012) . We found support for our hypotheses regarding view of aging: Chinese older adults held the most positive view of aging, followed by Hong Kong (HK), Chinese immigrants, and US older adults. This progression in view of aging is exactly what one would expect with the Westernized stereotype of aging negativity. Emotional memory processing, however, did not follow the same cultural trajectory. The well-documented positivity effect in old age was observed in the US and China, albeit different patterns (Chung & Lin, 2012) . This finding converges with other research studies such as Kwon et al. (2009) . However, HK older adults and Chinese immigrants did not show an age-related positivity effect. This finding is similar to Fung et al.'s (2008) results and may be explained by the hypothesis that interdependent cultures favor ideals of equating positive and negative information in order to achieve a balance in emotions (Fung et al., 2008; Fung, 2013; Reed & Carstensen, 2012) . With closer examination, Chinese older adults also showed evidence of balanced emotional memory similar to HK and immigrant older adults, as they remembered similar numbers of positive and negative pictures (fewer neutral, however). Although these findings may seem different from our hypotheses, they are in fact compatible with SST and the historical context of HK.
Cross-cultural effects
Although close in geographic proximity, China and HK differed vastly politically and culturally. HK's 100 years of British rule (1897-1997) had much impact on the way the society evolved. HK is an international entre port, thus, many may consider it much more Westernized than China. This westernization might explain the more negative view of aging we found in the present study. However, in consideration of Chinese history, HK was one of the places to which many Chinese scholars (now older adults) escaped during the Chinese Cultural Revolution (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) . Thus, many of the scholarly and cultural traditions that were banned in the Chinese revolution era were preserved in HK. This interesting historical background may explain the more prominent balance in emotional memory processing in HK than in in Canton, China observed in our present study.
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The immigrants in the US, on the other hand, were mostly from mainland China. This would explain their similarity in demographics as well as emotional memory patterns to our Chinese participants. This finding is impressive because although older immigrants in our study showed a negative view of aging score more similar to those of US Caucasian older adults than to Chinese older adults, their emotional memory performance was much closer to that of their Chinese counterparts. This unique finding suggests that cognitive processing may be less malleable than view of aging or attitudes in general. This finding is crucial as we further research the effect of culture on issues related to aging and cognition. Fung et al. (2008) , Reed and Carstensen (2012), and Fung (2013) all emphasized that the positivity effect is not the only way for age-related emotional regulation to manifest itself. Different cultural norms may assign different emotional significance to items, events, and people. Therefore, our findings illustrate the differences in emotional preference rather than in emotional regulation. In fact, research has shown that Eastern cultures place much more emphasis on balancing emotions than do Western cultures. Independent cultures, e.g., encourage people to attain positive emotions, so as to keep a high sense of optimism and self-esteem. Success is often defined by the positive characteristics of achievements and feelings. In contrast, interdependent cultures focus more on how an individual may fit into a society. Optimism and self-esteem are therefore less important. People in interdependent cultures, e.g., China, are much more likely to pay attention to negativity in their surroundings to avoid social mishaps (Kitayama & Karasawa, 1995) . The present study demonstrated that although immigrants live in the US, the only thing that is affected by their living location is view of aging and not emotional memory processing. When examined carefully, the three Chinese groups performed more similarly to one another than to the Caucasian US participants. This finding suggests that geographical location greatly affects people's view of aging, but cognitive emotional processing may not be affected by culture in the same way. Our results suggest that ethnic grouping rather than geographical location may be a better predictor of emotional memory performance, while the opposite may be true for attitudes-related factors.
Implication and future directions
The non-significant correlation between view of aging and emotional memory processing suggest that view of aging is not an important factor in SST and emotional processing in old age. SST postulates that as people approach endings, they tend to regulate their emotions to focus on emotionally meaningful information. Therefore, their view towards life in old age is not as important as their view towards death -the ultimate ending older adults are facing. Therefore, our future studies will focus on examining the impact of view on life after death on emotional regulation and cognition.
Yet, one important implication this finding conveys that begs further research is the possibility that the negative stereotype of aging in the Western cultures may be the driving force behind the strong motivation for processing and retaining positive information in old age. Past studies have found that older adults who are cognitively sound are more likely to exhibit the positivity effect (Mather & Knight, 2005) , which converges with neurological evidence that has shown that this emotional processing pattern is indeed an effortful process . As people prefer positive over negative emotions in most situations, Western older adults, who have internalized the negative aging stereotype, may be much more likely than East Asians to use their limited cognitive resources to process positive rather than negative information.
Conclusions
The decoupling of view of aging and emotional memory results suggest that although culture affects emotional processing and aging attitudes, the relationship between attitudes and memory is much more complicated than we predicted. Our results also suggest that culture defined by geographical location and ethnic grouping could have differential effects on cognition functioning and attitude formation. Future experiments should examine the fundamental reasons why these differences exist to further elucidate the complex relationship between culture and social cognition.
